-The National Institute of Standards and Technology (NIST) new watt balance (NIST-4) has been constructed for the realization of mass through an exact value of the Planck constant in the new International System of Units (SI). The total relative uncertainty goal for the instrument of a few parts in 10 8 requires the determination of the local acceleration of gravity, g, with parts in 10 9 accuracy at the location of the mass at the time mechanical and electrical forces are being compared. We describe the procedures used and give results for the measurements of the local acceleration of gravity in the new watt balance facility.
I. INTRODUCTION
Resolution 1 of the 24th Meeting of the General Conference on Weights and Measures (CGPM) outlines a revised SI based upon fixed numerical values of invariants of nature [1] . A consequence is that the unit of mass will be realized through an assigned value of the Planck constant, h. One method of realizing mass in the revised SI uses an instrument called a watt balance [2] where in one mode the gravitational force on a mass is compared to an electrical force. To summarize the operational principle of a watt balance, the measurements involved relate the Planck constant to mass, length, and time through
where m is the mass of an artifact mass standard, g is the local acceleration of gravity, v is a velocity, and C is a combination of frequencies and scalar constants. To realize mass in the revised SI, NIST has constructed a new watt balance, NIST-4 [3] , that is presently taking preliminary data to be used in the pilot study for the mass mise en pratique [4] . To realize mass with a total uncertainty at a few parts in 10 8 , equation (1) highlights the importance of determining g at the location of the mass at the time of the force comparison to an accuracy of a few parts in 10 9 such that the uncertainty in g does not significantly contribute to the final watt balance result. The challenge in determining g at the precise mass location and time of force comparison is that the instrument is physically in the way. An initial investigation of measuring, mapping, and/or modeling the gravity gradients in the NIST-4 laboratory to establish a tie between the mass position and a stable gravity observation station nearby was recently completed [5] . We present a confirmation of the investigation together with real time monitoring of g during NIST-4 operation.
To stay consistent with the field of absolute gravimetry, the non SI unit of acceleration, the gal (symbol Gal) is used in this text. It is defined as 1 Gal = 1 cm/s 2 [6] .
II. THE NIST-4 LABORATORY
The laboratory for the NIST-4 watt balance is a two-story tall subterranean room on the sub-basement level of an underground structure, building 218, room E024 (218/E024). The depth is approximately 12 m below the surface, located close to the building limits to the south and west. The building extends below the natural water table and therefore has a subsurface pumping and drainage system, collecting ground water in a sump at the north-east part of the building before removed to a nearby surface collection area. The top of the building is covered with a thick layer of soil. A storm drain along the north and south sides of the building collects excess surface water. The watt balance itself sits on the center of an isolated 60 ton concrete slab, 4 m x 4 m x 2.4 m high. The subterranean location of 218/E024 and the mass distribution of the concrete structure of the lab creates significant nonuniform gravity gradients.
III. DETERMINING ABSOLUTE GRAVITY AT THE MASS POSITION
Absolute g determinations were made in July 2013 and September 2015 in the southwest (SW) corner of the slab using a Micro-g LaCoste freefall gravimeter [7] , model FG5-204 * , giving consistent results within ± 1.5 µGal. In order to determine absolute gravity at the mass location, a series of vertical translations and a tie to the symmetry axis of the magnet were made using a Scintrex CG5 Autograv relative gravimeter * [8] (see Figure 1) . For the 2015 determination, the heights of the ties were chosen to reduce the amount of vertical translation needed. Also for the 2015 determination, the vertical gravity gradient on the symmetry axis of the magnet was carefully re-measured due to the highly nonlinear gradient from the 800 kg mass of the magnet (see Figure 2) . was obtained, well within the necessary range required by the watt balance experiment and in good agreement with the previously reported value of 980103140.2(4.3) μGal from measurements taken in July 2013 [5] . Long-term absolute gravity observations at the SW corner of the slab have been started and first data shows a seasonal change of g in the order of a few µGals within a few weeks (see Figure 3) .
However, no signs of changes of gradients in the room have been observed so far, but more frequent gradient and tie measurements need to be completed in the near future to determine the frequency of which those measurements need to be performed to allow a continuous watt balance operation within the uncertainty goal.
A superconducting gravimeter at a nearby location has recently been monitoring relative seasonal gravity deviations. These results, along with environmental monitoring of water table, rainfall, and global pressure variations will be presented.
*Any commercial equipment, instruments, or materials identified in this paper are to foster understanding. Such identification does not imply recommendation or endorsement, nor does it imply that the material or equipment are necessarily the best available 
